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Description 

This invention relates to containers, especially 
evacuated blood collection tubes. 

With the increased emphasis on the use of plastic s 
medical products, a special need exists for improving 
the barrier properties of articles made of polymers. 

Such medical products that would derive a consid- 
erable benefit from improving their barrier properties 
include, but are not limited to, collection tubes and par- jo 
ticularly those used for blood collection. 

Blood collection tubes require certain performance 
standards to be acceptable for use in medical applica- 
tions. Such performance standards include the ability to 
maintain greater foan about 90% original draw volume is 
over a one year period, to be radiation sterilizable and to 
benoninterfering in tests and analysis. 

A critical performance standard of the Wood collec- 
tion tube is the draw volume retention. Draw volume 
retention depends on the existence of a partial vacuum. 20 
or reduced pressure, inside the tube. The draw volume 
changes in direct proportion to the change in vacuum 
(reduced pressure). Therefore, draw volume retention is 
dependent on good vacuum retention. 

For example, it is important to maintain the vacuum zs 
over a. period of time in order to provide appropriate 
storage life for those tubes prior to their being used. 
That is, it is important for the vacuum level to be main- 
tained for a period of time prior to the time when a tech- 
nician or a nurse uses the tube for collecting a Wood so 
sample. 

Radiation sterilizatfe means that after the tube is 
exposed to certain levels of radiation in the sterilization 
process, there is substantially no change in optical or 
mechanical and functional properties. ss 

Noninterference in performance of a tube's specifi- 
cations means that the materials of the tube, such as 
glass or plastic materials do not interfere with testing 
and analysts that is typically performed on Wood in the 
tube. Such tests include but are not limited to, hematol- 40 
ogy, Wood chemistry. Wood typing, toxicology analysis 
and therapeutic drug monitoring. Furthermore, the tube 
must be capable of being subjected to automated 
machinery such as centrifuges. 

US-A-4 809 876 describes a container for foods 45 
and beverages formed from a plastic resin and coated 
with a thin film of diamond-like carbon. The diamond- 
like carbon film is applied either directly to an interior 
surface portion or to an exterior surface portion of the 
container. The. diamond-like carbon film reduces gas so 
and vapor permeability of the container and may be 
formed by radio-frequency discharge, direct or dual ion 
beam deposition or sputtering; However, the containers 
of US-A-4 809 876 are not suitaWe tor use in the medi- 
cal field. 55 

It is the object of the present invention to provide a 
sample collecting container assemWy suitable for use in 
the medical field. 


This object is solved, according to the invention, 
with the features of the characterising part of daim 1. 

With the present invention there is provided a plas- 
tic container coated with a barrier label disposed over 
an outer surface of the plastic container. The barrier 
label improves the barrier properties of the plastic con- 
tainer, but does not obscure the contents of the plastic 
container and extends the shelf-life of plastic contain- 
ers, especially plastic evacuated £ Wood collection 
devices. The barrier label comprises a diamond compo- 
sition. The diamond composition may be applied either 
to an interior surface portion or to an exterior surface 
portion of the label. 

The barrier label may be placed or formed around 
the container and then adhered to the container by 
methods such as. but not limited to, an adhesive layer, 
heating the barrier label and container to a temperature 
sufficient to cause the barrier label to heat-shrink onto 
the container a by expand ng the container into the bar- 
rier label by Wow molding. 

The diamond composition may provide a transpar- 
ent, translucent or colorless appearance and may have 
printed matter applied thereon. 

Plastic tubes with barrier labels coated with the dia- 
mond composition are aWe to maintain far better vac- 
uum retention and draw volume retention than previous 
tubes comprised of polymer compositions and Wends 
thereof without a barrier label. In addition, the labeled 
tube's water barrier properties would be significantly 
improved since diamond coatings are substantially non- 
polar. Notably is the clarity of the diamond conposition, 
Hs durability to substantially withstand resistance to 
impact abrasion and scratches. 

SuitaWe films to be coaled for use as barrier labels 
according to the present invention include, but are not 
limited to polypropylene films, low and high density pol- 
yethylene f 3ms and polyvinylchtoride tarns. 

Printing may be placed on the barrier label which is 
to be used on the container of interest For example, a 
product identification, bar code, brand name, company 
logo, lot number, expiration date and other data and 
information may aD be included on the label surface. 
Moreover, a matte finish or a corona discharged surface 
may be developed on the outer surface of the barrier 
composition so as to make the surface appropriate for 
writing additional ^formation on the label. Furthermore, 
another pressure sensitive adhesive label may be 
placed over the outer surface of the barrier label so as 
to accommodate various hospital over-labels, for exam- 
ple. 

In the drawings: 

FIG. 1 is a perspective view of a typical Wood col- 
lection tube with a stopper. 

FIG. 2 is a longitudinal sectional view of the tube of 
FIG. 1 taken along line 2-2. 
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FIG. 3 is a longitudinal sectional view of a tube- 
shaped container similar to the tube of FIG. 1 with- 
out a stopper. 

FIG. 4 ts a longitudinal sectional view of a tube- s 
shaped container similar to the tube of FIG. 1 with a 
. stopper. 

Referring to the drawings in which like reference 
characters refer to like parts throughout the several w 
views thereof, FIGS. 1 and 2 show a typical blood col- 
lection tube 10, having an open end 16, a dosed end 18 
and stopper 14 which includes a lower annular portion 
or skirt 15 which extends into and presses against the 
inside walls 1 2 of the tube for maintaining stopper 14 in is 
place. FIG. 2 schematically illustrates that there are 
three mechanisms for a change in vacuum in a Wood 
collection tube: (A) gas permeation through the stopper 
material; (8) gas permeation through the tube material 
and (C) leak at the closure-tube interface. Therefore. 20 
when there is substantially no gas permeation and no 
leak, there is good vacuum retention and good draw vol- 
ume retention. 

FIG. 3 shows the preferred embodiment of the 
invention, a plastic tube covered by a diamond coated 2s 
barrier label. The preferred embodiment includes many 
components which are substantially identical to the 
components of FIGS. 1 and 2. Accordingly, similar com- 
ponents performing similar functions will be numbered 
identically to those components of FIGS. 1 and 2, 30 
except that a suffix "a" will be used to identify those 
components in FIG. 3. 

Referring now to FIG. 3, the preferred embodiment 
of the invention, collection tube assembly 20 comprises 
a plastic tube 10a, having an open end 16a and a 35 
closed end 18a. A coating comprising a diamond 
coated barrier label 25 extends over a substantial por- 
tion of the length of the tube which is upon the outer sur- 
face of the tube with the exception of open end 1 6a and 
closed end 18a thereof. <o 

FIG. 4 illustrates an alternate embodiment of the 
invention, wherein collection tube assembly 40 com- 
prises stopper 48 in place for closing open end 41 of 
tube 42. As can be seen, stopper 48 includes an annu- 
lar upper portion 50 which extends over the top edge of 45 
tube 42. Stopper 48 includes a lower annular portion or 
skirt 49 which extends into and presses against the 
inside walls of tube 42 for maintaining stopper 48 in 
place and also, defines a well 52 which, in turn, defines 
a septum. portion 53 for receiving a cannula there- so 
through. Thus, the user, once receiving a container 
such as that shown in FIG. 4 with a sample contained 
therein, may insert a cannula through septum 53 for 
receiving part or all of the contents in tube 42 to perform 
various tests on a sample. ss 

Covering a substantial portion of the length of the 
tube is a diamond coated barrier label 45. The barrier 
label 45 covers substantially most of the tube with the 
exception of open end 41 thereof. FIG. 4 differs from the 


embodment in FIG. 3 in that the tube may be evacuated 
with the simultaneous placement of stopper 48 therein 
after the application of a diamond coated barrier label 
45 thereover the tube. Alternatively, the diamond coat- 
ing or diamond coated barrier label may be applied to 
the tube before it has been evacuated. 

An alternate embodiment of the invention also 
includes a label incorporating both the upper portion of 
the stopper, as well as the entire container tube. Such 
an emboolrnent may be utilized, tor example, for sealing 
the container with the stopper in place. Once a sample 
has been placed in the tube, the sample cannot be tam- 
pered with by removal of the stopper. Additionally, serra- 
tions could be included at the tube, stopper interface. 
The serrations may be registered so that it can be deter- 
mined if the sealed container has been tampered with. 

It will be understood by practitioners-in-the-art, 
such tubes may contain reagents in the form of addi- 
tives or coatings on the inner wad of the tube. 

A coating comprising a diamond composition forms 
a clear or translucent barrier. Therefore, the contents of 
a plastic tube coated with a coating comprising a Dia- 
mond composition are visable to the observer at the 
same time identifying information may be displayed over 
the diamond film after it is applied to the plastic tube 

A coating comprising a diamond composition may 
be formed on a substrate by radio frequency discharge, 
direct or dual ion beam deposition, sputtering or plasma 
chemical vapor deposition, as described in US-A- 
4.698,256. US-A-4.809,876, US-A-4.992.298 and US- 
A-5,005,318, the disclosures of which are herein incor- 
porated by reference. 

The coating of the present invention is a diamond 
composition comprising carbon having a major propor- 
tion of sp 3 tetrahedral bonding and a minor proportion of 
sp 2 bonds. In general, the diamond compositions of the 
present invention may consist of carbon atoms bonded 
in a dense chemical structure similar to that in a dia- 
mond, but without a long range crystal order. 

Desirably, the diamond coating is applied to a bar- 
rier film by a dual ion beam balPstic alloy process. 

A plastic blood collection tube covered with a dia- 
mond coated barrier label may effectively be used in 
such applications as routine chemical analysis, biologi- 
cal inertness, hematology, blood chemistry, blood typ- 
ing, toxicology analysis or therapeutic drug monitoring 
and other clinical tests involving body fluids. 

If the inner surface of the plastic blood collection 
tube is also covered by a barrier label, the diamond 
coating may be hemorepellent and/or have characteris- 
tics of a clot activator. 

It will be understood that it makes no cSfference 
whether the plastic composite container is evacuated or 
not evacuated in accordance with this invention. The 
presence of a barrier label on the outer surface of the 
container has the effect of maintaining the general 
integrity of the container holding a sample so that it may 
be properly disposed of without any contamination to 
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the user. Notably is the clai% of the barrier label and 
their abrasion and scratch resistance. 

The diamond coatings or blends thereof used in 
accordance with this disclosure, may contain conven- 
tional additives and ingredients which do not adversely 
affect the properties of articles made therefrom. 

The barrier label is a polymer film coated with a dia- 
mond composition. Suitable film materials Include poly- 
meric substrate resins. Polymeric substrate resins 
include, but are not limited to polyamide. polyolef in and 
polyester. Polyamide includes but is not limited to, biax- 
ial oriented nylon, aromatic amorphous polyamide, pol- 
yvinyl chloride and mixtures thereof. Polyolef in includes, 
but is not limited to biaxial oriented polypropylene, low 
density polyethylene, polychlorotrifluoroethylene and 
mixtures thereof. Polyester includes, but is not limited to. 
polyethylene terephthalate. polyethylene naphthalate. 
polyethylene isophthalate and mixtures thereof. 

Claims 

1 . A sample collecting container assembly comprising 
a plastic container (10a) having an open end (16a). 
a closed end (18a). an inner surface (12a) and an 
outer surface, and a layer comprising a diamond- 
based composition, characterised by a barrier label 
(25) comprising a polymer film coated with the layer 
comprising the diamond-based composition, the 
barrier label (25) being mounted on the outer sur- 
face of said plastic container (10a) and extending 
over a major portion of said outer surface of said 
plastic container (10a). 

2. The assembly of claim 1 , wherein said polymer film 
of sad barrier label (25) comprises material 
selected from the group consisting of polyamide, 
polyolef in and polyester. 

3. The assembly of daim 1 or 2, wherein said layer 
comprising the olamond-based composition is 
deposited by radio-frequency discharge, dual ion 
beam deposition, direct ion beam deposition, sput- 
tering or plasma chemical deposition. 

4. The assembly of one of claims 1-3 wherein said 
barrier label (25) incorporates both, the upper por- 
tion of a stopper (48) within the open end (16a) of 
the plastic container (10a) as well as the entire 
plastic container (10a). 

PatentansprOche 

1. Prober^arnmelbehalteranordnung mit einem 
Kunststoffbeharter (10a), der ein often es Ende 
(16a), ein geschlossenes Ende (18a), eine Innen- 
flache (12a) und eine AuBenflache aufwetst und 
mit einer Schicht mit oner Zusarnmensetzung auf 
Diamantbasis. gekennzeichnet durch ein Sperr-Eti- 
kett (25), das eine mit der die Zusarnmensetzung 


auf Diamantbasis aufweisenden Schicht beschich- 
tete Porymerfolie aufweist. wobei das Sperr-Etikett 
(25) auf der AuBenflache des Kunststoffbehaiters 
(10a) angebracht ist und sich Ober einen GroBteil 
5 der AuBenflache des Kunststonbehalters (10a) 
erstreckt 

2. Anordnung nach Anspruch 1 , bei der die Polyrner- 
foiie des Sperr-Etiketts (25) Material aufweist. das 

w aus der aus Polyamid, Polyolefin und Polyester 
bestehenden Gruppe gewahlt ist 

3. Anordnung nach Anspruch 1 Oder 2, bei der die die 
Zusarnmensetzung auf Diamantbasis aufweisende 

is Schicht durch Hochfrequenzentladung, Zwitterio- 
nenstrahlbeschichtung, DireWioneristrahlbeschich- 
tung. Sputtern oder plasmachemisches Sputtern 
auf gebracht wird. 

20 4. Anordnung nach einem der Anspruche 1 bis 3. bei 
der das Spen-Etikett (25) sowohl den oberen Teil 
eines Stopfens (48) in dem offenen Ende (16a) des 
Kunststoffbehaiters (10a) als audi den gesamten 
Kunststoftoehalter (10a) erfa8t. 

25 

Revendications 

1. Un ensemble a recipient pour recueillir un echan- 
tillon comprenant un recipient en matiere plastique 

30 (10a) muni d'une extremrte ouverte (16a). d'une 
extreVnite fermee (18a), d'une surface inteneure 
(12a) et (Tune surface exteneure, et une couche 
comprenant une composition a base de diamant, 
caracteris6 par une etiquette (25) formant baniere 

05 comprenant un film de polymere revGtu avec la cou- 
che comprenant la composition a base de cBamant, 
Petiquette (25) formant baniere etant disposee sur 
la surface exteneure ducfit recipient en matiere 
plastique (10a) et s'6tendant sur une partie 

40 majeure de ladite surface exteneure ducfit recipient 
en matiere plastique (10a). 

2. L'ensemble seton la revendication 1, dans lequel 
I edit film de polymere de ladite etiquette (25) for- 

45 mant baniere comprend un materiau chotsl parmi 
ie groupe constitue par le polyamide. les pc4 /defi- 
nes et le polyester. 

3. L'ensemble seton la revendication 1 ou 2. dans 
so lequel ladite couche comprenant la composition a 

base de diamant est deposes par decharge a fre- 
quence raoSoeMectrique, depot par farsceau ionique 
double, depGt par faisceau ionique direct, pulverisa- 
tion ou depot chimique au plasma. 

55 

4. L'ensemble seton Tune des revendications 1 a 3. 
dans lequel ladite etiquette (25) formant barriere 
englobe. a la fots, la partie superieure cTun bouchon 
(48) dans rextremite ouverte (16a) du recipient en 


4 


7 


EP0580094B1 


8 


matiere plastique (10a). ainsi que tout le recipient 
en matiere plastique (10a). 
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